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ABSTRACT
The species of squid referred to as Loligo brasiliensis Blainville, 1823 by Castellanos and
Cazzaniga (1979) is shown to be Loligo sanpaulensis (Brakoniecki, 1984). The name Loligo
brasiliensis is shown to be a nomen dubium. Loligo gahi d'Orbigny, 1835 and L. sanpaulensis
are redescribed and illustrated. Loligo patagonica Smith, 1881 is shown to be a synonym of
L. gahi. Loligo ellipsura Hoyle, 1885 is shown to be a nomen dubium. The distribution and
identification of Loligo sanpau/ensis and L. gahi are discussed.
During the summer of 1982, I was asked to identify some squid obtained by
Dr. F. J. Palacio from the coastal waters of Argentina, Uruguay and Brazil. After
examining the collection and reviewing the literature, it was evident that the
loliginid squid in this area were in need of taxonomic revision.
Four nominal species of squid have been reported from these waters: Loligo
brasiliensis Blainville, 1823, L. gahi d'Orbigny, 1835, L. patagonica Smith, 1881
and L. ellipsura Hoyle, 1885. These have been discussed in several papers (Cas-
tellanos, 1967a; b; Castellanos and Menni, 1968; Filippova, 1969; Castellanos
and Cazzaniga, 1977; 1979). In the last of these papers the authors concluded
that only two species of loliginids occur in the area, Loligo brasiliensis and L.
gahi. Loligo patagonica and L. ellipsura were considered to be junior synonyms
of L. gahi (Castellanos and Cazzaniga, 1979).
To help clarify the situation additional collections of loliginids from Chilean
coastal waters as well as the holotypes of Loligo gahi, L. patagonica and L.
ellipsura were obtained. Study of these showed that at least two morphologically
distinct species of the genus Loligo occur in the area. After examining the types
of Loligo gahi, L. patagonica and L. ellipsura, I confirmed that L. gahi is present
in these waters and I agree with Castellanos and Cazzaniga (1979) that L. pata-
gonica is a junior synonym of L. gahi. I have been unable, however, to determine
the identity of Loligo ellipsura. The holotype and unique specimen from off the
Straits of Magellan, is a small, immature female (ML = 42.6 mm). The surface
of the specimen is almost entirely denuded of skin and the tentacular clubs are
missing. As was noted by Hoyle (1886), the fins of the ho10type are rounded and
resemble those of Lolliguncula brevis (Blainville, 1823) which, however, is a
tropical and temperate zone species. The original description (Hoyle, 1885) lacks
diagnostic characters required for species identification and subsequent illustra-
tions of the holotype (Hoyle, 1886) provide no additional characters by which it
can be identified. Loligo ellipsura is, in my opinion, a nomen dubium and should
be dropped from consideration.
The remaining species, Loligo brasiliensis, has been a problem since it was first
described. The holotype no longer exists. The unique specimen described by
Blainville was collected by M. Lalande and subsequently deposited in the Museum
National d'Histoire Naturelle, Paris (Blainville, 1823). Only three specimens (un-
dated) exist in the Paris museum from roughly this time period; two of these were
collected by Ferussac and the third is a gladius that has been identified as belonging
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to Doryteuthis plei (G, L. VOSS,examined the specimens on two visits to Paris,
pers. comm.). Much of the confusion may have been caused by d'Orbigny (1834-
1848) who did not refer to the original specimen collected by Lalande. The mea-
surements and descriptions given by d'Orbigny (1853) for Loligo brasiliensis
indicate that he misidentified two or more species under this name. In his revision
of the loliginidae Naef (1912) added to the confusion by placing Loligo brasiliensis
in the genus Doryteuthis and two pages later in the genus Loligo. Voss (1952)
believed that Loligo brasiliensis was probably a synonym of Doryteuthis plei.
LaRoe (1967) concluded that Loligo brasiliensis was a nomen dubium. It is im-
possible to separate Loligo brasiliensis from the other related species on the basis
of Blainville's original description. Loligo brasiliensis is, therefore, a nomen du-
bium and the species referred to as Loligo brasiliensis by Castellanos and Cazzaniga
(1979) requires a new and unambiguous name. I therefore propose Loligo san-
paulensis Brakoniecki, 1984 as a new name for Loligo brasiliensis. I originally
intended to describe Loligo sanpaulensis in this paper. Due to an unavoidable
delay in publication, however, a portion of my descriptions, remarks and original
illustrations sufficient to constitute a species description have already appeared
in Roper, Sweeney and Naven (1984). To aid in the clarification of the loliginid
species in Argentina and adjacent waters, Loligo gahi and Loligo sanpaulensis
are redescribed and figured.
All measurements (in mm) and indices are as defined by Voss (1963).
Loligo gahi d'Orbigny, 1835
Loligo gahi d'Orbigny, 1835, p. 316; Thore, 1959, p.15; Castellanos and Menni, 1968, p. II;
Castellanos and Cazzaniga, 1979, p. 61.
Loligo patagonica Smith, 1881, p. 21; Filippova, 1969, p. 52; Castellanos and Cazzaniga, 1977, p.
123.
Material Examined.-Holotype: M ML 114.0 mm, from Valparaiso, Chile, Museum National d'His-
toire Naturelle, Paris. Other Material: 3 M ML 74.0-84.4 mm, 4 F ML 77.0-96.4 mm, SHINKAI
MARU, 45°30'S, 64°30'W, 25 Feb. 1979, UMML 31.1786.9 M ML 68.0-182.0 mm, F ML 101.4
mm, SHINKAIMARU, 47"43'S, 65°34'W, 28 Feb. 1979, UMML 31.1787. 2 M ML 78.2-93.4 mm, 5
F ML 82.4-100.0 mm, R/V HEROCr. 692 Sta. 5006, 53°21'S, 70052.5'W, 16 May 1969, UMML
31.1788.5 M ML 70.8-130.8 mm, 2 F ML 75.6-82.0 mm, from Talcahuano Bay, Chile, April 1957,
UMML 31.1223.2 F ML 61.4-63.8 mm, H.M.S. ALERT,Trinidad Channel West Coast of Patagonia,
British Museum of Natural History, 1880, 10.8.2-3.3 M ML 215.0-277.0 mm, 17°38'S, 72°18'W,
16 March 1941, USNM 574180.
Description.-Mantle moderately long (ML 68.0-277.0 mm), cylindrical and
bluntly pointed posteriorly; width about one fourth oflength (MWI-males 15.3-
21.1-26.5, females 17.1-22,8-28.5); anterior margin is wide, slightly flared, and
has distinct dorsal lappet marking anterior end of gladius; ventral margin exca-
vated below funnel with pointed angles marking location of mantle funnel locking
apparatus.
Fins rhombic in outline with rounded lateral angles; anterior margins slightly
convex; posterior margins slightly concave; fins widest at midpoint and occupy
less than 50% of mantle length regardless of body size (FLI-males 37.8-44.5-
49.7, females 38.8-44.8-49.8; FWI-males 36.7-41.7-48.1, females 40.3-44.8-
48.1).
Head about half as long as wide (HWI-males 16.5-21.1-26.5, females 18.1-
21.5-25.2).
Funnel stout and compact, reaching to about middle of eye. Mantle-funnel
locking apparatus simple and straight. Dorsal member of the funnel organ A
shaped with large oval ventral pads.
Buccal membrane seven lobed, with supports attached dorsally on arms I and
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Figure 1. Loligo gahi. A, dorsal view of male 123.0 mm mantle length UMML 31.1787; B. gladius
from male 182.0 mm mantle length UMML 31.1787; C, tentacular club from male 123.0 mm mantle
length UMML 31.1787; D, large tentacular sucker of median row of same; E, small tentacular sucker
of marginal row of same; F, sucker from right arm III row seven of same.
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Figure 2. Lo/igo gahi. A, spermatophore, 9.4 mm total length, from male 123.0 mm mantle length
UMML 31.1787; B, C, lower and upper beaks from male 182.0 mm mantle length UMML 31.1787;
D, radula from same; E, hectocotylized portion of left ventral arm from same.
II and ventrally on arms III and IV; each lobe with 5 to 9 ringed suckers; females
have spermatophore pad on ventral portion of buccal membrane.
Arms of moderate length and in order lILlV.II.!, although some variation occurs
(Tables 1, 2). Dorsal and ventral protective membranes border sucker rows on
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Table 1. Measurements (in mm) and indices of 20 male specimens of Loligo gahi (5* = holotype)
ML 69.0 70.8 72.2 74.0 74.0 76.4 78.2 79.0 84.0 84.4
MWI 26.5 20.1 26.0 25.7 25.9 25.4 20.7 25.3 19.5 26.5
HWI 21.5 21.2 24.9 20.3 21.6 23.6 20.5 23.0 23.1 21.3
FLI 40.0 41.5 42.7 40.0 37.8 42.7 42.2 45.6 46.2 42.2
FWI 42.4 37.6 37.4 44.3 38.1 45.5 43.0 40.0 40.7 43.9
I 34.4 33.6 30.5 30.0 34.3 30.6 26.1 27.3 33.3 30.3
II 44.1 36.6 36.6 36.5 47.0 36.6 36.6 35.9 40.2 41.5
III 44.1 41.0 39.1 36.5 45.1 37.7 36.6 42.3 43.8 40.3
IVr 38.8 39.5 39.3 33.2 40.5 36.6 32.2 36.5 40.7 37.2
IVI 38.2 40.1 38.2 33.0 37.8 35.6 32.0 35.4 41.0 37.2
HeLl 34.6 37.3 39.1 30.3 36.4 28.7 35.2 39.3 35.5 28.7
TLI 102.4 80.8 63.7 88.4 97.8 94.8 53.5 82.8 72.9 84.4
CLI 28.5 26.3 21.3 26.5 29.7 27.5 21.7 24.6 24.3 31.0
ASI 1.6 1.4 1.5 1.4 1.9 1.4 1.4 1.5 1.4 1.6
TSI S 0.9 0.8 0.7 0.7 0.8 0.7 0.8 0.6 0.8 0.7
TSI L 1.5 1.6 1.5 1.4 1.6 1.6 1.5 1.4 1.5 1.3
OWl 13.7 13.8 15.4 14.3 14.5 13.9 15.3 14.2
VLI 74.3 67.4 68.9 71.6 65.2 73.7 71.5 79.7
RWI 4.3 4.8 4.6 4.1 4.5 4.3 4.4 4.5
&*
ML 86.0 88.4 93.4 99.8 114.0 118.4 122.4 123.0 130.8 182.0
MWI 24.9 23.8 17.3 22.0 22.8 15.4 20.4 21.0 15.3 17.3
HWI 23.7 21.0 19.7 20.0 17.5 18.4 18.0 19.2 17.9 16.5
FLI 47.0 46.4 42.4 46.1 46.5 49.3 45.8 46.0 49.7 49.7
FWI 40.7 41.9 42.2 42.5 41.2 46.1 40.4 43.6 44.8 36.7
I 28.1 31.0 27.2 33.1 24.0 26.7 25.3 27.6 24.8 22.0
II 37.0 37.3 36.2 40.7 31.6 32.9 30.4 33.2 27.7 27.3
III 40.5 40.7 35.3 44.3 34.2 36.1 37.6 37.4 32.6 31.9
IVr 36.7 38.7 34.3 38.1 31.6 33.8 33.0 33.2 29.8 29.0
IV1 34.0 35.5 33.6 39.1 30.7 31.3 31.9 32.5 27.8 28.4
HeLl 22.6 22.9 36.3 36.4 34.3 35.1 38.5 39.0 39.0 34.9
TLI 82.6 77.6 66.6 77.2 35.8 75.5 70.7 42.5 78.6
CLI 30.0 34.2 21.4 21.1 23.3 21.9 22.3 17.7 23.1
ASI 1.7 1.5 1.4 1.4 1.2 1.4 1.5 1.4 1.2 1.3
TSI S 0.9 0.7 0.7 0.6 0.7 0.8 0.8 0.8
TSIL 2.0 1.6 1.4 1.4 1.5 1.5 1.5 1.4
OWl 12.9 13.5 14.0 13.0 12.8 10.6
VLI 77.1 65.5 74.6 72.6 70.7 74.5
RWI 4.0 4.5 3.8 4.6 4.5 3.3
all arms. Arm suckers in two rows and of medium size; dentition consists of 6
or 7 broad flat teeth on distal half of ring; proximal half smooth (Fig. 1F) Two
central teeth often narrower than those on either side. No obvious sexual di-
morphism found in either size or dentition of suckers of specimens of similar
size. Measurements for arm sucker index (ASI) taken from row seven of right
arm III. Left ventral arm hectocotylized (Fig. 2E) in male for less than half its
length (HcLI-22.6-34.7-39.3); proximally about 18 to 22 pairs of normal suck-
ers; on distal ]13 of the arm, at about row 20, suckers of dorsal row greatly reduced
in size and supported by elongated triangular pedicels that become smaller distally.
Suckers of ventral row unmodified. Low folded ridge connects bases of dorsal and
ventral sucker rows in modified portion of arm; 18-22 pairs of suckers in modified
area.
Tentacular stalks long and compressed, with dorsal keels that expand into
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Table 2. Measurements (in mm) and indices of 12 female specimens of Loligo gahi
ML 75.6 77.0 79.6 82.0 82.4 83.4 86.0 92.8 96.4 96.6 100.0 101.4
MWI 19.0 27.8 27.6 19.5 20.6 28.5 22.3 17.1 25.9 19.7 19.6 25.6
HWI 22.8 25.2 21.4 22.4 21.4 22.1 23.3 18.3 21.8 20.5 20.4 18.1
FLl 45.2 42.3 40.7 49.8 45.6 38.8 49.1 43.3 44.6 44.9 44.2 49.1
FWI 42.9 40.3 45.0 46.6 45.4 41.2 48.1 44.0 46.9 44.5 45.0 47.5
I 28.0 30.4 25.1 27.3 25.0 28.3 26.5 25.2 25.6 24.8 25.4 28.4
II 33.6 36.9 33.4 33.2 33.3 36.0 34.2 32.3 35.3 33.3 34.0 30.0
III 37.8 40.3 33.7 36.6 35.2 36.0 34.9 32.5 34.9 33.5 34.2 36.7
IVr 32.3 35.8 31.4 35.6 30.3 33.8 32.1 30.4 33.6 32.7 3\.4 30.6
IVI 33.3 34.5 32.7 33.2 30.8 33.3 33.0 30.0 32.8 32.9 30.4 30.6
HeLl
TLl 79.4 84.4 96.3 52.4 80.7 85.6 52.8 87.8 74.5 57.0
CLl 25.4 27.2 25.4 20.6 26.9 19.3 19.4 28.6 24.0 22.0
ASI 1.2 1.3 1.4 1.1 1.3 1.4 1.2 1.1 1.3 1.1 1.3
TSI S 0.8 0.8 0.7 0.7 0.8 0.9 0.8 0.8 0.8 0.7
TSI L 1.6 1.6 1.6 1.5 \.7 1.6 1.5 1.8 1.6 1.5
OWl 18.4 14.3 13.3 13.9 13.3 14.8 15.7 18.6
VLl 69.1 7\.8 71.1 74.2 72.8 71.6 76.7 73.2
RWI 4.7 4.3 4.3 3.9 4.3 4.1 4.1 4.3
swimming membranes at base of clubs (Fig. IC). Orally, median groove extends
to club where margins diverge to form two protective membranes. Distinct manus
and dactylus present but no distinguishable carpus. About 37-42 transverse rows
of suckers arranged in four longitudinal rows. On manus suckers enlarged, with
those of marginal row 112 or less size of median ones. Chitinous sucker rings with
regularly spaced pointed teeth longest on lateral side of median suckers (Fig. 1D)
and on outer side of marginal ones (Fig. 1E). Some variation occurs in relative
sizes of teeth on sucker rings.
Spermatophores (Fig. 2A) removed from five males of sizes 72.2, 79.0, 84.4,
Table 3. Ranges and means of indices of measurements of 20 males and 12 females of Loligo gahi
Index
Mantle length
MWI
HWI
FLI
FWI
I
II
III
IVr
IVI
HeLl
TLl
CLl
ASI
TSI S
TSI L
OWl
VLl
RWI
Range and Mean: Males
68.0-96.0-182.0
15.3-21.1-26.5
16.5-20.6-24.9
37.8-44.5-49.7
36.7-41.7-46.1
22.0-29.0-34.3
27.3-36.3-47.0
31.9-38.6-45.1
29.0-35.6-40.7
27.8-34.7-41.0
22.6-34.7-39.3
35.8-75.2-102.4
17.7-25.1-31.0
1.2-1.5-1.9
0.6-0.8-D.9
1.3-1.5-2.0
12.8-13.7-15.4
65.2-72.0-79.9
3.3-4.4-5.0
Range and Mean: Females
75.6-87.8-101.4
17.1-22.8-28.5
18.1-21.5-25.2
38.8-44.8-49.8
40.3-44.8-48.1
25.0-26.7-30.4
30.0-33.8-36.9
32.5-35.5-40.3
30.3-32.5-35.8
30.4-32.3-34.5
57.0-75.1-96.3
19.2-23.9-28.6
1.1-1.3-1.5
0.7-O.8-D.9
1.5-1.6-1.8
13.3-15.3-18.6
69.1-72.6-76.7
3.9-4.3-4.7
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123.0, and 182.0 mm mantle length. Spermatophores large and thick, length varied
from 6.5 to 11.4 mm (SpLI-5.8-9.5); cement body thick with constriction about
half way down its length.
Gladius long and slender (Fig. lA; GWI-males 12.8-13.7-15.4, females 13.3-
15.3-18.6); edges of vanes only slightly curved without lateral thickenings or at
most broad diffuse ones. Radula shown in Figure 2D; beaks shown in Figure
2B, C.
Distribution. - Known from the coastal waters of South America from southern
Peru to northern Argentina but northern limits on both coasts have yet to be
established. The depth range for the specimens at hand is 0-185 m.
Type.-M ML 114.0 mm, Museum National d'Histoire Naturelle, Paris.
Type Locality.- Valparaiso, Chile.
Remarks.-Loligo gahi was first described and figured from Valparaiso, Chile by
d'Orbigny (1835). Since that date it has been treated by Castellanos and Menni
(1968) and Castellanos and Cazzaniga (1979) but no modern descriptions or
illustrations have been published. This is a common inshore squid and is fished
over parts of its range.
Loligo sanpaulensis Brakoniecki, 1984. In
Roper, Sweeney and Naven, 1984, p. 102
Loligo brasiliensis Castellanos, 1967a, p. 171; b, p. 5; Castellanos and Menni, 1968, p. 10; Castellanos
and Cazzaniga, 1979, p. 59.
Doryteuthis plei Palacio, 1977, p. 28 pars.
Material Examined.-Holotype: M ML 161.4 mm, SHINKAIMARU, 41°47'S, 63°35'W, 3 March
1979, USNM 815464. Paratypes: Taken with holotype, 7 M ML 86.0-159.0 mm, 3 F ML 82.2-106.6
mm, UMML 31.1813. M ML 123.4 mm, 2 F ML 90.8-99.0 mm, W. Besnard Sta. 471, 33°16'S,
52005'W, 13 Dec. 1968, USNM 815465. M ML 127.4 mm, W. Besnard Sta. 1145, 23000'S, 41°43'W,
8 Aug. 1970, UMML 31.1814. M ML 160.2 mm, offChui, Brazil, 34°20'S, November 1974, MZUSP
18498-18499.2 M ML 69.4-85.4 mm, F ML 65.2 mm, W. Besnard Sta. 1188, 24°56'S, 48°29'W, 17
Aug. 1970, MZUSP 18680. 2 M ML 45.0-46.0 mm, 20 F ML 35.6-68.4 mm, Mar del Plata, Argentina,
15 Feb. 1970, UMML 31.1817. Other Material: M ML 85.8 mm, 2 F ML 53.4-72.6 mm, W. Besnard
Sta. 557, 9 March 1969, UMML 31.1815. M ML 78.2 mm, 3 F ML 60.2-93.1 mm, W. Besnard Sta.
471, 33°16'S, 52005'W, 13 Dec. 1968, MZUSP 18601.
Description.-Mantle moderately long (ML 54.2-161.4 mm), cylindrical and ta-
pers to blunt posterior point; width about one fourth of length (MWI-males
17.7-23.1-29.9, females 22.0-25.2-32.7); anterior margin wide, slightly flaring
with distinct dorsal lappet marking anterior end of gladius; ventral margin ex-
cavated below funnel, with pointed angles marking location of mantle-funnel
locking apparatus.
Fins broadly rhombic in outline with rounded lateral angles; both anterior and
posterior margins nearly straight and fins widest at midpoint. Fins occupy more
than half mantle length in all but smallest specimens (FLI-males 54.5-59.8-
64.1, females 53.1-58.0-66.8; FWI-males 50.4-53.5-59.0, females 49.4-55.2-
61.4).
Head roughly half as long as wide (HWI-males 14.4-18.7-25.3, females 20.6-
22.8-25.5).
Funnel stout and compact, reaching to about middle of eye; mantle-funnel
locking apparatus simple and straight; dorsal member of funnel organ 1\ shaped
with large oval ventral pads.
Buccal membrane seven lobed, with supports attached dorsally on arms I and
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Figure 3. Laligosanpaulensis. A, dorsal view of male 127.4 mm mantle length UMML 31.1814; B,
gladius from male 149.0 mm mantle length UMML 31.1813; C, tentacularcIub from male 123.4 mm
mantle length USNM 815465; D, large tentacular sucker from same; E, small tentacular sucker from
same; F, sucker from right arm III row seven of same.
II and ventrally on arms III and IV; each lobe has from 3 to 8 ringed suckers;
females with spermatophore pad on ventral portion of buccal membrane.
Arms are of moderate length and in order IILlV.II.I although some variation
occurs; arm length indices (Table 6) larger in females than in males. Since most
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Figure 4. Loligo sanpaulensis. A, spermatophore, 7.0 mm total length, from male 123.4 mm mantle
length USNM 815465; B, C, lower and upper beaks from male 160.2 mm mantle length MZUSP
18498, 18499; D, radula from same; E, hectocotylized portion of left ventral arm from male 123.4
mm mantle length USNM 815465.
female specimens available were smaller than males, additional collections with
larger female specimens could alter this. Dorsal and ventral protective membranes
border sucker rows on all of arms; suckers in two rows and of medium size.
Dentition of suckers consists of 5 to 7 broad flat teeth on distal margin; proximal
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Table 4. Measurements (in mm) and indices of 10 male specimens of Loligo sanpaulensis (<3*=
holotype)
d'
ML 69.4 86.0 100.6 111.4 123.4 127.4 149.0 159.0 160.2 161.4
MWI 28.0 22.8 29.9 23.7 22.7 21.2 22.6 20.1 17.7 22.6
HWI 23.9 25.3 19.5 19.7 18.3 17.4 18.3 14.5 14.4 16.1
FLI 54.5 57.4 57.6 59.6 60.9 61.5 59.7 62.5 60.0 64.1
FWI 52.7 54.7 50.7 56.6 59.0 51.0 53.3 50.4 52.7 54.3
I 31.1 32.6 27.2 26.9 29.0 27.8 20.4 23.9 23.5 21.8
II 37.2 39.1 34.8 34.3 32.3 37.0 28.2 29.8 30.3 26.6
III 45.2 45.1 46.5 40.6 42.8 43.2 33.0 33.5 36.7 32.0
IVr 41.2 40.5 39.0 35.0 38.1 39.6 29.4 32.7 30.1 28.5
IVI 41.5 39.1 38.6 35.9 37.8 39.1 28.2 33.2 29.8 28.5
HcLl 45.8 46.4 46.7 48.0 44.6 48.2 44.3 43.6 39.3 45.7
TLI 119.7 102.0 88.7 100.6 106.0 90.6 104.2 70.5 61.2
CLI 40.0 37.8 29.6 35.3 38.5 26.0 32.8 27.6 25.2
ASI 1.7 2.2 1.7 1.7 1.8 1.4 1.6 1.1 1.6 1.2
TSI S 2.0 1.9 1.5 1.9 1.6 1.4 1.2 1.5 1.1
TSI L 2.8 2.4 2.2 2.3 2.2 1.8 1.4 1.8 1.4
OWl 18.6 16.5 14.7 13.7 15.0 14.9 13.6
VLI 73.3 68.9 77.7 79.0 83.8 85.1 80.4
RWI 4.0 4.3 3.6 3.7 3.4 3.7 3.6
margin is smooth (Fig. 3F). Some variation occurs in relative sizes of these teeth
but no obvious sexual dimorphism was found in either size or dentition of suckers.
Measurements for arm sucker index (ASI) taken from row seven of right arm III.
Left ventral arm hectocotylized (Fig. 4£) in male for about half its length
(HcLI-39.3-45.3-48.2); proximally about 13 to 15 pairs of normal suckers; on
distal 112 of the arm, at around row 15, suckers of dorsal row greatly reduced in
size and supported by triangular pedicels that gradually become smaller distally.
Suckers of ventral row unmodified in this portion of arm but their pedicels thick-
Table 5. Measurements (in mm) and indices of 10 female specimens of Loligo sanpaulensis
ML 54.2 55.7 60.4 64.8 65.2 83.2 90.8 97.6 99.0 106.6
MWI 26.2 32.7 28.5 24.7 24.5 24.5 22.2 23.6 22.6 22.0
HWI 22.9 25.5 22.8 23.5 22.1 25.0 22.7 21.5 20.6 21.0
FLI 66.8 57.5 58.9 55.6 53.1 56.3 55.9 58.2 54.9 62.6
FWI 60.5 59.2 59.8 61.4 54.0 51.7 51.5 49.4 51.3 53.3
I 33.9 31.9 33.1 32.4 26.1 29.6 23.6 24.4 30.5 27.2
II 42.1 40.2 51.0 41.0 31.6 41.3 36.8 30.7 39.6 35.1
III 52.8 50.6 55.8 49.1 42.0 45.0 45.2 39.1 45.9 41.1
IVr 48.7 44.9 51.7 44.8 36.8 44.3 41.4 36.3 41.6 39.6
IVI 47.6 48.1 51.3 46.6 37.4 43.3 39.6 36.5 41.2 37.9
TLI 91.1 109.5 132.1 134.9 112.6 176.7 108.6 95.7 91.9 114.1
CLI 40.6 44.2 45.7 39.2 41.4 50.7 41.9 37.1 44.2 61.4
ASI 1.5 2.0 1.7 1.9 1.7 1.8 1.7 1.5 2.0 1.6
TSI S 1.3 1.6 1.7 1.7 1.7 2.4 2.0 2.2 2.0 1.8
TSIL 1.7 2.3 2.2 2.3 2.8 3.5 3.0 2.5 2.6 2.6
OWl 23.2 22.8 19.0 19.3 18.9 18.7
VLI 85.5 74.5 77.6 81.5 79.2 77.9
RWI 3.9 4.3 4.3 5.1 4.0 5.6
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Table 6. Ranges and means of indices of measurements of 10 males and 10 females of Loligo
sanpaulensis
Index
Mantle length
MWI
HWI
FLI
FWI
I
II
III
IVr
IVI
HcLi
TLI
eLi
ASI
TSI S
TSI L
GWI
VLI
RWI
Range and Mean: Males
69.4-124.8-161.4
17.7-23.1-29.9
14.4-18.7-25.3
54.5-59.8-64.1
50.4-53.5-59.0
20.4-26.4-31.1
26.6-32.9-39.1
32.0-39.9-46.5
28.5-35.4-41.2
28.2-35.2-41.5
39.3-45.3-48.2
61.2-93.7-119.7
25.2-32.5-40.0
1.1-1.6-2.2
1.1-1.6-2.0
1.4-2.0-2.8
13.6-15.3-18.6
68.9-78.3-85.1
3.4-3.8-4.3
Range and Mean: Females
54.2-77.8-106.6
22.0-25.2-32.7
20.6-22.8-25.5
53.1-58.0-66.8
49.4-55.2-61.4
23.6-29.3-33.9
31.6-38.9-51.0
39.1-46.7-55.8
36.8-43.0-51.7
36.5-43.0-51.3
91.1-116.8-176.7
37.1-44.6-61.4
1.5-1.7-2.0
1.3-1.8-2.4
1.7-2.6-3.5
18.7-20.3-23.2
74.5-79.4-85.5
3.9-4.5-5.6
ened and slightly elongated; low folded ridge connects bases of two sucker rows
in hectocotylized portion of arm.
Tentacular stalks long and compressed, with dorsal keels that expand into
swimming membranes at base of clubs; orally, median groove extends to base of
clubs where margins diverge to form two swimming membranes. Distinct manus
and dactylus present but no distinguishable carpus (Fig. 3C). About 34 to 40
transverse rows of suckers arranged in four longitudinal rows. Manus suckers
enlarged, with those of marginal rows 213 or more size of median ones. Chitinous
sucker rings have regularly spaced, pointed teeth longest on distal side of median
suckers and on lateral side of marginal ones (Fig. 3E); some variation occurs in
relative sizes of teeth.
Spermatophores (Fig. 4A) removed from four males of sizes 85.4,123.4,149.0,
and 159.0 mm mantle length; spermatophores small and slender, their length
varied from 5.9 to 7.1 mm (SpLI-3.7-7.4); cement body slender and smooth.
Gladius long and slender (Fig. 3B; GWI- males 13.6-15.3-18.6, females 18.7-
20.3-23.2); edges of vanes slightly curved, although more curved than those of
Loligo gahi; edges of vanes with no lateral thickenings or at most broad diffuse
ones.
Radula shown in Figure 4D; beaks (Fig. 4B, C) light in color, although some
variation in the amount of pigmentation present occurs.
Distribution.-Known from the coastal waters of eastern South America from
northern Argentina to southern Brazil. The specimens from northern Argentina
were taken during the summer months, therefore it seems unlikely that the range
of this species extends around Tierra del Fuego into the Pacific Ocean. The
northern range limit has yet to be established. The depth range of the available
specimens is 0-60 m.
Type.-M ML 161.4 mm, U.S. National Museum of Natural History, USNM
815464.
Type Locality.-41047'S, 63°35'W.
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Figure 5. Spermatophore length index (SpLI) VS. mantle length (in mm). Each point is the mean of
10 spermatophores taken from one male and the vertical bars at each point show the range of variation.
Remarks. - The confusion surrounding this species and the reasons for its de-
scription with the new name Loligo sanpaulensis have been presented in the
introduction. This is apparently a common inshore squid and is fished commer-
cially over parts of its range.
Discussion. - Several morphologic characters distinguish Loligo sanpaulensis from
L. gahi. The fins of Loligo gahi (FLI-males 37.8-44.5-49.7, females 38.8-44.8-
49.8) are shorter, in relation to mantle length, than those of L. sanpaulensis (FLI-
males 54.5-59.8-64.1, females 53.1-58.0-66.8). The marginal suckers on the
tentacular clubs of Loligo gahi are about 112 the size of the median suckers (Table
3), while in L. sanpaulensis they are about 213 the size of the median ones (Table
6). The spermatophores of these two species differ both in their relative sizes (Fig.
5) and in the shape of the cement body (Figs. 2A, 4A). In specimens of similar
size the beaks of Loligo gahi are generally darker than those of L. sanpaulensis
(Figs. 2B, C; 4B, C) but there is considerable variation.
Palacio (1977) reported the occurrence of Doryteuthis plei in the waters off
southern Brazil and Loligo sanpaulensis has long been confused with it. This
species can be separated from the species of Loligo discussed above by the mor-
phology of the gladius. In Doryteuthis plei the vanes of the gladius are nearly
straight sided and taper more or less in a straight line to the posterior tip. There
is also a thickened, darker ridge bordering but slightly recessed from the edges of
the vanes. The gladii of Loligo sanpaulensis and L. gahi have slightly curved
vanes with no lateral thickenings or at most broad diffuse ones. Cohen (1976),
Whitaker (1978), Hixon (1980), and Toll (1982) have shown that the ratio of
gladius width/rachis width is a significant test for separating Doryteuthis plei from
Loligo pea lei. Toll (1982) found that a critical value of 2.4 resulted in only four
erroneous identifications in a sample size of 100. A value below this indicates
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that the specimen 1sDoryteuthis plei. Although the gladius of Loligo sanpaulensis
is narrower than that of L. pea lei, this method may be used to separate L. san-
paulensis from Doryteuthis plei using a critical value of 2.4. Since the gladius of
Loligo gahi is narrower than that of L. sanpaulensis this method may not be
reliable in separating L. gahi from Doryteuthis plei, although it has separated
specimens of L. gahi and D. plei that I have examined. The number of specimens
used may, however, be insufficient to establish the range of variation in the
populations in this area.
In most loliginids the modification seen on the hectocotylized portion of the
left ventral arm consists of two rows of papillae or, as is seen in Loligo pealei
Lesueure, 1821 affects only the middle portion of the arm with normal suckers
both proximal and distal to the modified area. In Loligo sanpaulensis, L. gahi,
and Doryteuthis plei the hectocotylus consists of one row of papillae on the dorsal
side with the ventral suckers being normal in appearance. As was seen with the
gladius, the hectocotylus of Loligo gahi shows a greater similarity to that of
Doryteuthis plei than does the hectocotylus of L. sanpaulensis. The only difference,
however, between the hectocotylii of the other two species and that of Loligo
sanpaulensis is that in the latter the pedicels of the ventral sucker row are thickened
and slightly elongated on the modified portion of the left ventral arm. In Loligo
gahi the structure of the cement body of the spermatophores, the relative sizes
of the marginal and median suckers on the manus of the tentacular clubs, and
the fin length index all show a greater similarity to those of Doryteuthis plei than
to those of L. sanpaulensis. While the three species are closely related, the char-
acters of Loligo gahi are closer to those of Doryteuthis plei than are those of L.
sanpaulensis.
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